LIGHT-EMISSION DRIVE CIRCUIT FOR ORGANIC ELECTROLUMINESCENCE 
ELEMENT AND DISPLAY DEVICE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a light emission drive circuit 
for an organic electroluminescence element and a display device 
incorporating the drive circuit . 

2. Description of the Related Art 

Conventionally known is a display panel having organic 
electroluminescence elements (hereinafter simply referred to as 
organic EL elements), or one type of a capacitive light-emitting 
element, disposed in a matrix. An active display device designed 
to drive a display panel having organic EL elements has a light 
emission drive circuit configured for each pixel as shown in Fig. 
1. 

The light emission drive circuit for a single pixel shown 
in Fig. l, has two FETs (Field Effect Transistors) l, 2 and a 
capacitor 3 to drive an EL element 5. The FET 1 serves to write 
data and its gate G is connected to a scan line Yi to which a 
scan pulse is supplied, with the source S of the FET 1 being connected 
to a data line Xj to which a data signal is supplied. The drain 
D of the FET 1 is connected to the gate G of the FET 2 as well 
as to one terminal of the capacitor 3. The FET 2 serves to supply 
a drive current to the EL element 5 to drive the EL element 5, 
with its source S being connected to the other terminal of the 
capacitor 3 as well as to a common ground line 6. The drain D 
of the FET 2 is connected to the anode of the EL element 5, while 
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the cathode of the EL element 5 is supplied with an output voltage 
Vee. as a negative potential from a power supply (not shown). 

Now, the operation of the light emission drive circuit will 
be described below. First, when a scan pulse is supplied to the 
gate G of the FET 1 via the scan line Yi, the FET 1 turns on, 
allowing a current corresponding to the voltage of a data signal 
supplied via the data line Xj to the source S to flow from the 
source S to the drain D. During the ON period of the FET 1. the 
capacitor 3 is charged, and the charge voltage is supplied to 
the gate G of the FET 2. The FET 2 turns on (in an active state 
or in its saturation state) in response to the charge voltage. 
When the FET 2 is in the ON state, a forward voltage greater 
than or equal to a light emission threshold voltage is applied 
to the EL element 5 to pass a drive current from the ground line 
6 through the source S - the drain D of the FET 2 and the EL element 
5. thereby causing the EL element 5 to emit light. When the scan 
pulse is no longer supplied to the gate G of the FET 1, the FET 
1 becomes an OFF state, and the FET 2 allows the charge stored 
in the capacitor 3 to hold the voltage of the gate G, and maintain 
the drive current as well as the light emission of the EL element 
5 until the EL element 5 is scanned again. 

As described above, in the light emission drive circuit for 
a conventional display device, as the FET 1 for writing a data 
signal via a data line onto a capacitor, the light emission drive 
circuit for a conventional display device employs a MOS-FET 
switching element of an organic semiconductor serving as a channel 
material. With such a MOS-FET switching element, it is necessary 



2 



r ethr ° u9h ±n ° n ^ - — c ie „ tly large enough to 

«~ through a typical ^-temperature polysilioon (Th±n 
—star, in . aisplay pM6l Qn other ^ 

- -e o f t„e MOS-PHT would oause the parasit±o oapaoitanoe betKeen 
tne g ate ana orain of the mos-pet to i„ crease a ccordlngly ^ 
Presence o f tne g ate-arain parasltic capaoitance ^ ^ ^ 

Parasitic capacitance into a Oar^aisOar.e current. Khioh i3 
in turn introduced into a data 

. _ nt ° a data hold capacitor resulting in a change 

- the original capacitor hold voltage. Th l s pheno.enon is also 
-und in a t ypical TFT o f a pol y sill CO n- ba sed Serial. „ owever 
since its mob il ity of carriers o f the organic semiconductor material 
xs extremely lower than that of the t ypical pol ys il icon . based 
ferial, the drain-source current is relative!. reduced to degrade 
the ratio between a current induced by the drain ^ 

" oy me dram- source parasitic 

capacitance and the drain 

" me aram- source current T, hje „ 

eni: • Tnis causes the 
Phenomenon to be evlflent to ^ extent ^ ^ 

tne operation of tne TFT rormea or a„ or.anic S «con tetornsterlal 
- a preaeterminea aesirea brlghtness _ ^ ^ ^ 

; tto fet 2 - thereby * —on - tne ii gM emlsslon 

brightness of the EL element 5. 
^^^5X__OF__TjiE__INVENTION 

It is therefore an eject or the present invention to proviae 
a- active ii ght emission arive circuit an. a ais P ia y aevice which 
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enahle an or.anic EL element tQ ^ ^ ^ _ 
correspond, to . data slgnal ^ , ^ 
ror hol d in g data being a±sturbea by ^ Qperation 

An active type of 1±ght emission circuit 
to the present invention comprises.- a swltohlng elenient ^ 
turns on in response to an ON oo^an. pulse to pass . ^ 
therethrou g h ; a capaolt±ve element whioh hQias ^ ^ 

Passe d throu g h the s„itchin g element ^ ^ ^ ^ ^ 
-tchi„ g elemen ,. and . ^ eiement wh±oh a 

-~« to M or ga „ic electroluminescence element ln 

- the da ta si g „al held ln ^ ^ ^ ^ 

or.anic electroluminescence element to emit li gh t. „ hereln the 
switch element is a sw itchin g d io de element „hich turns on 
oy a potential oi ffer enoe het W ee„ the ON com„an d pulse and the 
oata si 9 nal when the ON comm and pulse is supplied 

A ois P la y device eccordin, to the present invention comprises . 
a displ ay panel havlng . plurai±ty ^ iiMs ^ 

or soan lines i„tersectin g „ it h the P lurali ty or data lines. and 
a Plurallt y o f sets each o f which has an or 9 a„ic electroluminescence 
element an d an active ty pe o f li ght emission .rive circuit, the 
sets hein g d l S pose da t the respective Intersections or thepluralit y 
1±neS aM PlUra1 "- <* — lines; an d a controller 
Which supplies . seen pulse in se q uence et predetermine, time 
intervals to one scan line ot the pluralit y „ f scan lines a„ d 
supplies . dat a si g nal to at least one d ata line ot the pluralit y 

" dBta "~ " a "°" M — olectrolummescence element 
xocate. at an intersecti„ g por tio„ of the one d ata line an d the 
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at least one data line te emit light . wherein ^ ^ 
drive circuit Includes; a switching aiode element „ hlch ^ 
on by a potential difference between the scan pulse ana the data 
signal when the scan pulse is supplied through the one scan line- 
a capacitlve element which holds the data si g „al passed th r ou g h 
the diode element while the diode element is in the ON state- 
and a drive element which supplies a forward drive current to 
the or 9 a»ic electroluminescence element in response to the data 
signal held in the capacitlve element to cause the or g anic 
electroluminescence element to emit light. 
BRIEF DESCRIPTTnM » THE ma.nir.. 

Fig. 1 is a view showing an example of a prior art light 
emission drive circuit for an organic EL element; 

Fig. 2 is a block diagram showing the conf iguration of a 
display device to which the present invention is applied; 

Fig. 3 is a block diagram showing the configuration of a 
scan pulse supply circuit and a data signal supply circuit in 
the display device of Fig. 2; 

Fig- 4 is a circuit diagram showing a configuration of the 
light emission drive circuit in the display device of Fig. 2 . 

Figs. 5A to 5C are time charts showing the operation of the 
light emission drive circuit of Fig. 4; 

Fig- 6 is a circuit diagram showing another configuration 

of the light emission drive circuit in ^ , 

xve circuit in the display device of Fia 

2; 

Figs. 7A to 7C are time charts showing the operation of the 
light emission drive circuit of Fig. 6; 
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p ; y aevice to whioh — -»uo„ ls applied; 

light 9 1S ' ClrOU " Sh °" in9 * ~°«—o„ of the 

light emission drive circuit in „ • 

111 thS dlS P la y ^vice of Fig . 8 . 
Figs. 10A to 10D are ti mo k 

the l ight ■ Sh ° Win9 the nation of 

the ixght emission drive circuit of Fig. 9; 

^g. 11 is a circuit diagram showing another confi 
of the M***- ner con figuration 

of the Ixght emxssion drive circuit in the * , , 

8; " the dls Play device of Fig. 

Figs. 12A to 12D are +-im~ ^ 

the li Q ht • Sh ° W±n9 the °*~**lo* of 

light emxssion drive circuit of Fig. 11; 

Fig- 13 is a circuit diagram showing another conf 
of the ii„v,H. . cner configuration 

of the ixght emission drive circuit in the die . 

8 . ln the dl splay device of Fig. 

Figs. 14a to l4n • 

the li 3ht • " Sh ° Wi " 9 th « «»~-tlo» of 

l^ht emission drive circuit o£ „ g ^ 

- 1 JX« is a olrouit dia9rM showin9 a — 

WW. "A to 16D a « tlme oharts 
the n„hf ■ " s the operation of 

light emission drive circuit of Fig 15 

Pig. 2 shows a display device incorporating a matri* disol 
-nel accordin g to the present invention This d . " 

on. This display device 



includes a display panel u a .„ 

— -~ s UPPly clrouit ;/ ; — — * — « ». . 

13. and a controller 15 
The display panel 11 has *n - «-■ 

EL ll9ht emission drive circuit 1 1 
respectively, as shown ^ ™ tS to ll m . n , 

Moults H to „ ^ EL 1±9ht emis ^on drive 

^.x to H ra . n are all confi gured in thm 

connected to the „„ **** manner an <* 

the scan pulse supply circuit 12 via 
to Yn as well as to «. „ SCan lines Y1 

as to the data signal supply circuit 
^nes XI to *n, respectively The " ^ 

control signal and „ " """"t" * ~" 

9 91 and a dat a control signal in rv> 
image data. The scan . response to input 

The scan control signal includino a v * 

signal and a y transfer pulse is . , " Cl ° Ck 

PUJ-se as supplied to the s™ n ~ , 
circuit 12. The data control ■ the sc *n pulse supply 

control signal includino an v - 
Signal, an x transfer pulse and **** 

Pulse, and a serial m-bit data ^ , 
supplied to the data siana, ^ ±S 

Signal supply circuit 13. The v - 

— - a h ig het freguency 

~ thet . olocks of x traMfer — 

- on. Clook perlod of ^ , ciock — - ~ 

As shown in Fiq 3 <- h<a e 

to e aoh o th e r wlth the out ; ut ; f - 2 - are c °— a 
«- . ^ PUlse M ^ f ];:;- - 

». tow ard the shift register . y ^ Shl " 

Cloc* si gnal Eacn * " ~*>~ *• the , transfer 

» Each output of the shift reglsters „ 

2 " " ° 0nne0tea *° th. co«espo„ ding soan „ 

9 S ° an llnes " to Yn. upon 



reception of the v +-r-=.r, ^ 

6 Y trans fer pulse, each of the shif* 
12, 12 ,, , ft listers 

12 12 « d6livers the Y transfer pulse to th. 

As shown in Fiq 3 f ho ^^4- 

14 „ ' ana sa "Ple/hola circuits 14, 

* ^responding tc the data li„ es v, ,„ v 
registers 13,. 13 13 ° ^ ™» Shlft 

- oct ut „;■;:,; are connectea in - — — 

- «- suhseguent on ""^ bel " 9 * "~ 

hseguent one. and designed to transfer the X * 

Puise seguentiall y f rom the ^ 

« 9i ster 13. i» response tQ ^ , J ~ ™ *- -~t 

6 X tra nsfer clock signal 
output of the shift ^ • ^gnax. Each 

6 Shlft regxsters 13,, 13 . 
_ 1 2 13 m is connected to 

-e corresponding sa-ple/hold circcits l 4l 14 

reception of the x transfer pulse, each of the^ft ^ 

13,, 13 1, „ ft "Sisters 

12 13 " d6llVers ^e X transfer pulse to the n 
sample/hold circuit Th. Responding 

The sam Ple/hold circuits 14, 14 
are each supplied with *w 2 ' "" 14 » 

PP-Lied wxth the aforementioned m-bit dat-* • 
the controller i ^ ■ S19nal f rom 

troller 15 vxa a line 16 and hold one bit of the da, • 

when the corresponding shift rea - t 

9 snift register supplies th* v 4- 

Pulse, delivering the held 1-Mt data si 

data ll„ e ,„„ 19Ml t0 the ^responding 

ta ^ne (any one of the XI to Xm) . 

Since the light emission drive circuits 11, to lx 
configured i ntha 1 are 

gured xn the same manner as described above the con f ■ 
of the lioht • con figuration 
light emxssion drive circuit li will be „ 
ae « 11 Wl11 be Ascribed below 

As shown in Fig 4 ^ . . _ ° W ' 

ll9ht eml ^ion drive circuit 11 
has an FET 21 an • Ult u u 

^J., an organxc diode 22 anri =, 

and a capacitor oo , . 
an organic EL element 25 n riVC 

nt 25 * ° ne end of the capacitor 2^ic 

faoxtor 23 xs connected 



to the scan line Yl to whirh 

to which the scan pulse supply circuit 12 

supplies a scan pulse. while the anode „ f ^ ^ ^ 

is connectea to the aata line XI to which a aata signal is suppliea 
The cathoae of the organic aioae 22 ana the other ena or the' 
capacitor 23 are connectea to each other as well as to the g ate 
- the FET 21. .he source or the FET „ ls grounaed . ^ ^ 
arain is connectea to the anoae or the organic EL element 25 
The cathoae or the organic EL element 25 is suppliea with the 
output voltage Vee of the power supply (not shown) . 

Now. the operation of the light emission arive circuit 11 
^ all °" in9 ° r9anlC Et — »* » to e-it light will be aescrib ; a ' 
below. Pirst. a scan pulse is suppliea to one ena of the capacitor 
23 fro* the scan pulse supply circuit 12 via the scan line yi 
The scan pulse is a write pulse for writing a aata signal on' 
the capacitor 23 . As shown in Pig. 5A . the scan line VI has potential 
va <Va > ov, except for a write perioa. hut is reaucea to „v b y 
the scan pulse auring the write perioa. During the write perioa 
the anoae of the organic aioae 22 is suppliea via the aata line 

signal causes the aioae 22 to he turnea on ana its potential level 
is appliea to the other ena of the capacitor 23. The potential 
iavel of the aata signal is gr eater than ov. The capacitor 23 
is chargea at the potential level of the aata signal, to that 
potential level of which the potential Vg of the other ena of 
the capacitor 23 heccnes suhstantially egual. The potential Vg 
at which the aioae 22 is in an ON state is appliea to the gate 
of the FET 2 1: however, the FET 21 is in an OFF state at that 
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potential Vg. 

When the scan poise ends the write ^ ^ ^ ^ 
-ive circuit no „ ln . hola per±oa oauses ^ ^ 

«- capacitor 23 to hola the char g e storea thereon and ^ 

irr, other ena ° f the ° apaoitor 23 to *~ * * 

- POtential vg inoreased by va is appiiea is in an oh 

<mcluain g an active state, correspond, to the level or the 
Potential v g . A ccorain g i y . a arive current responsive to the 
conduction state of the fet ?i f i« 

— _ ET 21 f l0WS thrOU ^ the organic EL element 
25. which in turn emits light The 11^+ • 

gnr. The light -emission brightness 
corresponds to the value of the drive current. 

The diode 22 shown in v-i^ a 

1 , Fl9 - 4 may also be ^sposed opposite 

in polarity as shown in Fig. 6 Now 

9- «>. Now, the operation of the light 

~ a d " Ve °™ »»■ — - ror allo„i„ g the 

°r 9 anic EL element 25 to e„tt ll ght will he aescrihea helow 
-st. a soa„ pulse is suppliea to one e„a or the 
«*- the scan pulse suppl y circuit l2 via the scan a. „ As 
shown in Pig. 7A , the 

n line Yl has potential ov except for 
a write perioa. hut is increasea to Va by the scan pulse a U rin g 

*». 7B> . T he potential level or the aata sl gn al causes the aioae 
to he turnea on ana its potential level is appiiea to the other 



end of the capacitor 23. The ^ ^ Qf ^ ^ 
is less than „ v . ^ capac±tor „ ±s chargea ^ pQtentiai 
level of the data signal . to that potentiai ^ Bh±ch 

Potential vg of the other eM o£ oapacitor ^ 
su b stantlall y equal . The potent±ai vg ^ Bhioh ^ ^ ^ ^ 
^ an ON state ls applied to the gate Qf ^ hm 

the FET 21 ls ln an 0Fp state at that pQtentiai ^ 

™>en the seen pulse ends the write period, the light emission 
— e circuit 11,.,. no „ ±n a hold perlod _ oauses potent±ai 

the capacitor 23 to hold the char ge stored thereon end the potential 
V 9 - the other end or the cepecltor 23 to decreese h y Va from 

as shown In Fig . 7C . Tne dlode 22 ^ ^ ^ 

the potential v g decreased h y Va is applied la m an ON state 
(including an active state, corresponding to the level or the 
Potential Vg. According!,, a drive current responsive to the 

conduction state of the FET 21 flows thronoh «, 

J- trows through the organic EL element 

25. which in turn emits light The n„ h f 

gnt. The light-emission brightness 
corresponds to the value of the drive current. 

m Figs. 5C and 7C. AVg indicates the range over which the 
PctentialVgvarieswiththecapacitor23hei„ g chargedordischar g ed 

signal is predefined within this range in consideration of Va 
At the time of a write operation, the level of the data signal 
» varied. thereh y causing the drive current through the organic 



EL element 25 to vary ana resulting In a change In lig ht enlisslon 
brightness. 

As described with reference to each or the aforementioned 
embodiments, the organic diode element can be used as a switching 
element for writing the data signal to write the data signal at 
higher speeds when compared with a light emission drive circuit 
employing the organic MOS-FET i„ a prlor art display ^ 
as well applied to a moving image according to a video signal 
Furthermore, the diode element can provide a large current in 
a small area, thereby reducing the stray capacitance of the diode 
element as well as leakage to the capacitor caused by a distortion 
in pulse waveform at its rising and trailing edges. Accordingly 
it is possible to prevent the light emission brightness of the 
EL element from being disturbed. 

Fig. 8 Illustrates a display device according to another 
embodiment of the present invention . Th is display device includes 
a display panel 31. a scan pulse supply circuit 32. a data signal 
supply circuit 33. and a controller 35. This display device is 

Vn are provided. The scan pulse supply circuit 32 in the device 
of Fig. 8 includes an additional shift register for the scan line 
YO. 

Since light emission drive circuits 31,, to 31„ . on the display 
Panel 31 in the display device of Fig . 8 are all configured ±n 
the same manner, Fig . 9 shows the arrangement Qf Qnly ^ ^ 
light emission drive circuits 31,, to 31, 3 . 

As shown in Fig. 9 , the light emission drive circuit 31,, 
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has an FET 41. organic aioaes 42 . 43 , and . capacitor „ ^ ^ 
an organic EL elegant 45. The organic aioae 42 serves to write 
data, while the organic diode 43 serves for a reset operation 
The anode or the organic diode 42 is connected to the aata line 
XI. while the cathoae is connectea to the anoae of the organic 
aloae 43. Th e cathoae of the organic aioae 43 is connectea to 
the scan line y„. o„e ena of the capacitor 44 is connectea to 
the scan line Yl. while the other ena is connectea to a „„„ 
connection line of the organic aioaes 42. 43 as well as to the 
sate of the FET 41. The source of the FET 41 is grounaea. while 
the arain is connectea to the anode of the organic EL element 
«. The cathoae of the organic EL element 45 is supplied with 
the output voltage Vee of the power supply (n ot shown,. 

The light emission arive circuits 31,, ana 31,, are configurea 
m the same manner as the light emission arive circuit 31 
The light emission arive circuit 31„ is connectea to the 'scan 
lines Y 1 . Y2 as well as to the aata line XI . while the light emission 
arive circuit 31„ is connectea to the scan lines ,2. ,3 as well 
as to the data line XI. 

The scan pulse supply circuit 32 generates the scan pulse 
» seguence from the scan line yo towara y„. a scan line is at 
OV when the scan pulse is supplied thereto ana the other scan 
lines are at potential Va. Pirst. the scan pulse from the scan 
line YO is suppliea to the light emission arive circuit 31 as 
a reset signal. A s shown in Fig . 10A . slnoe ^ ^ ^ 
rs at OV. the organic aioae 43 is turnea on unless the gate potential 
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a hoia P erlo d . Turnlng on the orgMic aioae ^ Bouia ^ ^ 
9 ate P ote„tlel vg to be at the lowest iwei ^ ^ 

Accordingly, this means that the ii nht 

the ll9ht emission drive circuit 
a^has heen reset. The range AVg is ^ range ^ 

PotentiaX Vg can be varied by the capacitor 44 being charged „ 
discharged and the FET 41 being turned on or off. 

Then, when the scan pulse supply circuit 3? „* 

pp y Clr cuit 32 stops supplying 

puise to the - » ■ - - «- - ls at POtential 

to turn „ ff the organlc a±oae „ Thereafter _ aoan 
*u PP l y circult 32 supplles the scMpuise tooneend<)f 

««P-1 f or writlng the aata s±gnai tQ capacitQr ^ ^ 

in Fig. 10B, the scan line Yi it! af 

■Line Yl ls at potential Va except for a 
write P erlo d . but is reduced to ov by puise 

writ. P erl„ d . During the wlte periQd as shwn ^ 
the a no da o f the or ga n io dlode 42 ±s ^ ^ ^ ^ 

X „t> th e data sl 3 n a i. The level of the flata oauses 
he * loda 42 to be tur „ ea M anfl potentiai iwai ^ 

7 ° ther ^ °* «• - Potent^ v 9 at the 

other en. o f t h e capaoltor 44 varies as shwn ±n ^ ^ ^ 

is. the oapaoltor 44 is char9ea at potentiai ^ ^ 

*at a sl 3 n a i. to that potent la l lavel of whlch the ^ 

b eco mas substantlally equal ^ potent±ai ^ ^ ^ t ^ ^ 

- in en ON stete Is applled to the gate „ f ^ ^ ^ 
the PET 41 is m a „ opp sta te at thet P otent ia i v g 

The seen P ol S e or the seen l ine „ is s<Ippliea t£> ^ 



emission drive circuit 31,, being reset as described above . the 
light emission drive circuit 31,, is also reset. 

When the scan pulse ends the write period via the scan line 
n. the light emission drive circuit 31,,. no „ ln a hola perlod 
causes the potential or the scan line ,1 to chan g e rros, ov to 
va. This in turn causes the capacitor 44 to hold the charge stored 
thereon and the potential Vg or the other end of the capacitor 
44 to increase by Va fro m the held level at the point in ti„e 
or ending the write operation, as shown in Pig. 10D . The diode 
« is reverse biased and thus turned err. On the other hand 
the FET 41 to the gate of which the potential Vg increased by 
Va is applied is in an ON state (including an active state, 
corresponding to the level of the potential Vg. accordingly 
a drive current responsive to the conduction state of the pet 
41 flows through the organic EL element 45. which in turn e m its 
right. The light-e m issio„ brightness corresponds to the value 
of the drive current. 

The organic diodes 42. 43 shown in Eig. , may also be alsp ^ 
opposite in polarity as shown in Eig. n. In the arrangement 
Of Frg. 11. . scan line is at pQtentiai ^ when ^ ^ 

is supplied thereto end the other seen lines ere at a potential 

to the light emission drive circn-it- n 

ive circuit 31 x>1 as a reset signal. As 

aiode 43 is turned on unless the gate potential Vg of the pet 
41 rs at the highest level in the range of AVg during a hold period 
As shown in Fig . 12D , turnlng Qn ^ ^ ^ ^ 
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the gate potential v 3 to be at toe hi g hest level in the ^ 
- AV 9 . Accordingly. this meMS that the 1±ght emission 
circuit 3Kihas been rese( . The subsequant operatlons 

" th ° Se -riv. circuit U, , shown 



in Fig. 6. 



The light emission drive circuits 31 to 3] o~ , ■ 

-•- ue> • 3A i.i to 3l mn on the display- 
panel 31 in the display device of Fin « „ 

y evice of Fig. 8 can also be configured 

as shown in Fig. 13. 

As shown in Fiq. 13 t-h*» 

9- u. the light emission drive circuit 31 

has the PET 41. or g anic dioaes 42 „ 46 _ 4? anfl capMit - 

44 to drive the or g anic EL ele^nt 45. The organic diodes 46. 

4 7 are added to the circuit of Fia q *~ 

iron Fig. 9. and form a crosstalk suppressor 

circuit. The or g a„ic diode 4, is a first diode element, and the 
or g a„ic diode 46 is a second diode element. The anode of the 
organic diode 43 is connected to the data line XI . while the cathode 
is connected to the cathode of the organic diode 4* as well as 
to the anode of the organic diode 47. The cathode of the or g anic 
drode 4, is connected to the anode of the cranio diode 43. The 
cathode <* the organic diode 43 is connected to the scan line 
*0. The anode of the organic diode 46 is connected to one end 
of the capacitor 44 as well as to the scan line VI. The other 
end of the capacitor 44 is connected to a co^on connection line 

of the organic diodes 43, 47 as well a* *-k 

wen as to the gate of the FET 

41. The source of the FET 41 is grounded, while the drain is 
connected to the anode of the organic EL ele^nt 45. The cathode 
of the EL element 45 is supplied with the output voltage Vee of 
the power supply (not shown). 
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I" Fig. 13 . the li ght emission arlve olrcuits ^ aM ^ 
are configured i„ th6 san]e as ^ ^ ^> 

-cult 3!,,. Tfce light emtsslon flrive oircuit i ^ oonMctea 

the light emission drive circuit ti w . 

circuit 31, , is connected to the scan 

lines «. Y3 as well as to the data line XI. 

The operations of the light emission drive circuit 31 of 
Fig. 13 during a reset period and a write period are substantially 
the same as those of the light emission drive circuit 31, , shown 

IfO is supplied as a reset sionm „ 

eset signal. As shown in Fig. i 4 A. since 

this reset signal is at ov. the organic diode 43 is turned on 
unless the gate potential Vg of the FET 41 is , t the lowest ^ 
in the range of *Vg during a hold period. Turning on the organic 
aiode 43 would cause the gate potential Vg to he at the lowest 
level in the range of flV g. Accordingly, this means that the light 
emission drive circuit 31,., has been reset. 

Then, when the scan pulse supply ciroult 32 stQps 

Va to turn off the organic alod e 43 . Rafter, the scan pulse 
supply circuit 33 supplies the scan pulse to one end of the capacitor 

signal for wilting the data signal to the capacitor 44. As shown 
m Fig. 14B . this scan pulse is at potential Va except for a write 
Period, but is reduced to OV during the write period. Ouring 
the write period, as shown in Fig. 14C . the anode of the organic 
-ode 43 is supplied via the data line XI with the data signal 



Thepotentlal level of the data signai causes serlallyconnectea 
"ode 43 ana diode 4 7 to be each turned on and the potent±al levei 

is applied to the other end of , k . 

3 ° f the capacitor 44. The organic 
"ode 4, is in ^ opp state at that time ^ pQtentiai va ^ 

the other end ot the capacitor 44 . which is char g ed at the potential 
level or the data signal, heco.es substantially egual to that 
Potential level or the data signal. Th e potential Vg at which 

the gate or the FET 4 1; however, the FET 41 is in an OFF state 
at that potential Vg. 

The scan pulse of the scan line Yi -i o - 

*>can line Yl is supplied to the light 

emission drive circuit- ?i 

crrcuit 31,, as a reset signal. Like the light 

emission drive circuit ai >,.< 

ourt 31,, oemg reset as described above the 

light emission drive circuit 31,, i s also reset. 

«. the light emission drive circuit 31„. „o„ m a hold period 
causes the potential o f the scan line » to change f rom „v to 
This in turn causes the capacitor 44 to hold the charge stored 
hereon and the potential Vg or the other end or the capacitor 
to increase b y Va trom the hold level at the point in time 
or ending the write operation, as shown in Fig. 14D . The aloae 
42 and the diode 4 7 are reverse biased and thus turned orr. On 
the other hand, the FET 4] t„ »>,. 

" t0 the 9 at e °f which the potential 
vg increased b y Va is applied is in an o» state .including an 
active state, corresponding to the level or the potential Vg 
Accordingly, a drive current responsive to the conduction state 
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turn emits light . ^ li9ht . emisslon brightness oorresponas ^ 
the value of the drive current. 

During this hola perlofl _ ^ aioae ^ ±s turnefl ^ 

to the potential at connection point P between the aioae 42 ana 
the aioae 4 7 . As shown ln Fig . 14D turning on ^ ^ 

cause the potential at the connectlcn point P to he iixea ana 
substantially eoual to Va. This allows the aioae 4 7 to he reverse 

biased and remain in the OFF state n. h „ e 

v*t state. Thus, even with a variation 

ln leVel ° f the data signal of the data line XI bei n 

a iine X1 being caused by 
the other li ght emisslon flrive clrcults ^ ^ 

variation wouia cause the stray capacitance or the aioae 4a in 

Vg. thereby making it posslble to ^ ^ 

T he organic aioaes 42. 43. 46. 47 shown in Pig. 13 may also 
he aisposea opposite in polarity as shown in Pig. 15 . Llke the 

light emission arive circuit 11 K.i„ 

crrcuit 11, , being operatea as shown in Fig 

13. the light emission orive circuits 31,, to 31... shown in Pig 
15 are also operatea such that the aioae 4, is turnea on accoraing 
tc the potential at the connection point P between the aioae 42 
ana the aioae 47 aurlng a hola perioa. with the potential at the 
connection point P between the aioae 42 ana the aioae 4, being 
rixea as shown in Pig. 16D . This makes „ ^ 

cross tal* causea by the stray capacitance or the aioae 42 in 
its OFF state. 

on the other hana. it is also possible to employ a capacitor 
in Place or the aioae 46 . Th e arrangement ror preventing crosstab 
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that includes no reset operation function of Figs. 4 or 6. 

In each of the af orementioned embodiments, a light emission 
drive circuit for a single pixel has been illustrated; however 
for color display, three orR. G, and B light emission drive circuits 
constitute one pixel. 

Furthermore, in each of the aforementioned embodiments, the 
present invention is implemented as a light emission drive circuit 
for use with a display panel, but may also be applicable to an 
independent light emission drive circuit. The independent light 
emission drive circuit would be supplied with an ON command pulse 
in Place of the scan pulse, to turn on a switching element for 
writing data In the light emission drive circuit . 

As described above, according to the present Invention an 
organic EL element is allowed to emit light at a brightness 
corresponding to a data signal without having to scale up a switching 
element for writing the data signal. 

This application is based on a Japanese Patent Application 
No. 30 .2-Mll, 9 which is hereby incorporated by reference. 
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